General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizationai source. It is being reieased in the interest of making avaiiabie as 
much information as possibie. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizationai source and is the best copy 
avaiiabie. 


• This document may contain tone-on-tone or coior graphs, charts and/or pictures, 
which have been reproduced in biack and white. 


• This document is paginated as submitted by the originai source. 


• Portions of this document are not fuiiy iegibie due to the historicai nature of some 
of the materiai. However, it is the best reproduction avaiiabie from the originai 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



ORIGINAL PAGE 13 

OF POOR QUALflY — 

AgRISTARS 

"Made available under NASA sponsorship 
m the interest of early and wide dis- 
semination of Earth Resources Survey 
Program information and without liability 
for any use made Ihoiaat.'* ^ 

Early Warning and Crop"^ 
Condition Assessment 


^P'10051 

EW-R2-043f|5 
JSC-18268--^' , 

A Joint Program for 
Agriculture and 
Resources Inventory 
Surveys Through 
Aerospace 
Remote Sensing 

SEPTEMBER 1982 


AGRICULTURAL RESEARCH SERVICE RESEARCH HIGHLIGHTS 
IN REMOTE SENSING FOR CALENDAR YEAR 1981 


J. C. RlTCHir 

usda/ars 

BELTSVILLEy MARYLAND 

(E83- 10051) AGRICOLTORAL EESIAHCB SERVICE N83- 14560 

RESEARCH HIGHLIGHTS IM REHCTE SENEIiG EOB 
CALEiEAB TEAR 1981 Annual Bepoct 

(Agcicultural Research Services, Beltsville, Unclas 

Hd.) 27 p HC A03/HF AO I * 

^ ACCESS DIPT, 

U.S. DEPARTMENT OF AGRICULTURE 
1050 BAY AREA BOULEVARD 
HOUSTON, TEXAS 77058 






V 



2. Government Aecauion No. 


3. fltcipitnt't Cetatng No. 


I. Report Na 

EW»i2~04345» JSC-18268 


IS. S up p U mowtofy NoiM 


IS. AtaPM 

This report is a compilation of selected examples of research accomplishments related to 
remote sensing by i^ricultural Research Service CARS) scientists during calendar year 1981, 
A brief statement is given to highlight the significant results of research projects. A 
list of 1981 publication and location contacts is given also. More details on specific 
research projects and copies of publications can be obtained from the specific location 
contact. 

This report was abstracted from the annual research progress reports prepared by ARS 
research scientists and is part of the ARS Annual Report on Soil, Hater, and Air Research 
AccewiplisNnents. Copies of the Annual Report of the Soil, Hater, and Air Sciences Research 
can be obtained from Jerry C. Ritchie. 


4. Till* and Subtitia 

^ri cultural Research Service Research Htghli^ts In Remote 
Sensing for Calendar Year 1981 


7. AuthorCt) 

Jerry C. Ritchie 


9. Pir fo f re i m Ofparantion Namt and Addraa 

USDA-Agricultural Research Service 
8ARC Hest, Building 005 
Beltsville, MO 20705 


12. Spemo rin p Apancy Nama and Admaat 

AgRISTARS 

Program Support Staff 

Mall Code SK Johnson Space Center, Houston, TX 77058 


5. Report Data 

July 1982 j 

6. Performinp Organiiation Coda | 

a. R^orminp Orpanitation Raport No. 

10. Morfc Unit No. 

11. Contract or Grwtt No. 

13. Typa of Raport and Ririod Cowarad 

Annual Report 

14. Sponaorinp Ap tne y Coda 



o?TOOR QUAtrrr 



17. Kay Wor^ (Supgaitad by AuthorUII 

Agricultural Remote Sensing 


18. Oifiribution Statamant 



19. Saeurity Oaaif. (of tbia raport) 

Unclassified 

20. Saeurity Claaif. (of thii papa) 

Unclassified 

21. No. of Papas 

25 

22. Pi'wa* 


JSC Form 1424 (Ra* Nov 76) 


'Far sala by tfta National Tach nk al Information Sarvica, Sprinpfia'd, Virginia 22161 


NASA — JSC 




















AGRlCULTUfiAL RESEARCH SERVICE RESEARCH HIGHLIGHTS 

IN 

REMOTE SENSING FOR CALENDAR YEAR 1981 


Coapiled By 
Jerry C. Ritchie 


AgRISTARS 

Progrwi Support Staff 
Nail Code SK 
Johnson Space Center 
Houston, Texas 770S8 


July 1982 


ORV 

OF 






Agricultural Research Service Research Highlights 

in 

Reaote Sensing for Calendar Year 1981 


Coapiled by: 

Jerry C. Ritchie 
USDA-ARS 

BARC-Hest, Building 005 
Beltsville, MD 20705 


This report is a ccapilation of selected ecasiples of research accoaplish-* 
■ents related to reaote sensing by Agricultural Research Service (A^) 
scientists during calendar year 1981. A brief statesi«it is given to 
highlight the significant results of research projects. A list of 1981 
publication and location contacts is given also. More details on specific 
research projects and copies of publications can be obtained froa the 
specific location contact. 

This report was abstracted froa the annual research progress reports 
prepared by ARS research scientists and is part of the ARS Annual Report 
on Soil, Hater, and Air Research Accoaplishaents. Copies of the Annual 
Report of the Soil, Hater, and Air Sciences Research caa be obtained froa 
Jerry C. Ritchie. 

I would like to acknowl<«dge the input of each ARS scientist whose research 
contributed to this report and the assistance of Sara Jean Binder in the 
preparation of the copies of the text. 


Sp«ei«l R«*««reh Protraa 
inmB SBMSIN6 


taaota Mnaiiif it a taelnology (tool) tliac hat tha potntial to pcoviia data for 
■any acti«i agancy progroM and AIS rataaareh pr^rant« Tha AftS raaaareh nltaion 
ia ranota amiaiag la to davalop tha baaie oadarataadlag of tha aoil-plant> 
aninal~atBOt^ara eontlauua ia agricultural acoayttaaa and to dataraiaa uhaa 
raaotaly tanaad data can ba uaad to ^oaida inforaatioa about agricultural 
acoayttaaa. Oaca thata tyataaa art uadaratood, ayataaa and aodala can ba 
davalopad that uaa caaotaly taatad data afficiantly and affactivaly. Baaota 
aaaaiog raaaareh ia carriad out uadar four g«taral tachnologieal objactiuaa at 
followt: 

1. Sacura a better undarataadiag of the caiaaion and reflectance propartiea of 
biological and ^ytieal paraaatera through apactro^otoaetric analyaaa ia 
tha laboratory, u tha fiald, and froa lov altitudaa and apaca* 

2. Develop proceduret for utiliaii^ raaota tMaic^ techniquat for identifying 
eropa and for aaaturii^ tlMir acreage, ttaga of growth, and health as 
affected by diaaaaa, intacta, Maatodas, veada, and by other «ivirofis«ital 
factors such as nutrition, salinity, soil aoiature, erosion, te^eratura, 
and pollution. 

3. Develop reaote senaii^ aethoda to iaprove water aid toil aanageaent, toil 
erosion control (wind and water), aediaenCaeion control, toil napping, 
watershed planning, water supply and runoff forecasting, and establishing 
land capability. 

4. Continue efforts to investigate, develop, aid utilise mforaation (Stained 
froa the unique characteristics of spacer acquired renote sensing data which 
are tut available by grotad and aerial aeans, and continue to develop the 
use of that data to laprove the speed, coverage, and accuracy of surveys now 
done by convaitional ground aid aircraft techniques. 

Research under these technological objectives is funded and perfomed under the 
appropriate Rational Research Progran (MRP). The following locations and MRPs 
contribute to the reaote sensing prograa. 

SRP Contact: A. R. Grable/J. C. Ritchie 

Research Locations and NPRs: 


Weslaco, Texas 

20220 

Bushland, Texas 

20760 

Tifton, Georgia 

20240 

Souaton, Toe as 

20760 

Weslaco, Texas 

20280 

Teaple, Texas 

20760 

Gainesville, Florida 

20740 

Weslaco, Texas 

20760 

Bushland, Texas 

20740 

Raleigh, Mbrth Carolina 

20790 

Phoenix, Arisona 

20760 

Watkinsville, Georgia 

20800 

Akron, Colorado 

20760 

Oxford, Mississippi 

20800 

Fort Collins, Colorado 

20760 

CoIuBbia, Missouri 

20800 

Gainesville, Florida 

20760 

Durant, Oklahoaa 

20800 

Drbana, Illinois 

20760 

Pulloun, Washington 

20800 

Beltsville, Maryland 

20760 

Tifton, Georgia 

20810 

Mississippi State, Mississippi 20760 

Boise, Idaho 

20810 

Sidney, Montana 

20760 

Beltsville, Maryland 

20810 

Mandan, North Dakota 

20760 

Durant, Oklahoaa 

20810 

Pendleton, Oregon 

20760 

Teaple, Texas 

20810 


b«ipl«t of Roetne ProirtM: 


Color II ptototrophy oiod to dotorntao oyminttr holl iwvtl hoblft ~ Woalaco« 
T«m ( 26220). Color inlrorod {Ik) pitototf U mod to coiport orot 
with porolaeoat boll voovil infoofotiotto and arou with laaitnilleaat bell 
wMvil Infoatationa. In an effort to reduce overviuterlQi boll weevil popule- 
tione* an aerial aurvey uaiaf color It pbototve^y it beiat developed to eid 
regulatory ^eaeiea in verifying eonpliaaee of cotton plow-^ r^ulaciona. 
Conpliance with theae regulatioaa reducea overwintering boll weevil populationa. 

Color IK ptotography need to detect white ruet - Wealaco. Ttaa (20220). Color 
IR aerial Bhotetraohv wee uaed to detect white ruat (Mbi^ occidyttalia) 
infectiM in apinach. Differencea between 4.S and 7.1 peKMt Iniectei leaf 
areaa were detected in vniety plota. fungicide treatnanta can be initiated at 
tbia level of infection in order to protect the crop. Thia technology will 
allow nanagenent deciaiona to be node earlier. 

Tectoicue develop to reduce filn danaae due to dry atnoertieric condition - 
Weelaco. Tecaa (20220). i^noa^eric co^itione can cauee deterioration oi color 
IR filn, requirii^ a delay of aeveral aeconda or longer between mpoaurea of 
aingla franea. k technieue wee developed that allowed noiat air to enter the 
canera, thua preventing drying of the filn enulaion. Before thia teclmiqua iraa 
developed » at leaat two franea had to be ncpoaed ianediately before photogra^- 
ing the deaired area. Thia technique will reeult in leaa filn beii^ uaed. 

Radar detecta insect aoyenent ~ Tifton. Cy>taie (20240). An enfonological radar 
wee used to study the tiight behavior of ineecta and associated wind patterns. 
Insect activity increased and generally reached a aaaiaun Aout erne hour after 
■unset. When insect layers occurred, the layers fomed three or four hours 
after sunset on clear nights with relatival stable air. Sinultaneoue aeasure- 
aents of wind patterns frequently revealed winds that were not evidant on 
syiMptlc charts. Insect dispersal undWr these eoiviitions was greater than that 
predicted fron conventional nodeling. Several heavily infested peanitt and 
■orghun fields were located with tiie aid of radar by detecting plunes of insects 
leaving the fields. The plwes had half lives of ^out 15 ninutes. The radar 
also detected a cloud of insects attending at least 80 asters above a lighted 
football field. Apparently, the insects' flight behavior was affected by the 
lights which produced an accueulation of insects shove tite football field. 

Cooperative research inpreves entonolotical radar infomation ~ Tifton, Geortia 
(20240). NASA (Wallops Island, VA) brought equipawt to Tifton, Ga for a 
field snercise. Radar video and antenna position infomatitm fron the USDA 
radar was digitised by NASA and recorded on nagnetie tape. The hardware 
ccceeded reliability sapectations and was able to digitise 1000 successive 
points from every fourth radar pulse. The fastest aawpling rate was 10 
nanoseconds per point (every 1.5 neters in range). Softwere for interpreting 
the radar data indicated that the saapling systew could produce qualitative data 
sinilar to the eonvantional USDA radar display. 







FUld vriftcttlon of radT ef tn«tctt - Tiftm. Qaera tii (202M)« 

PluMi of ditparfii^ inttett froa poinC toureM n««r 6«ortid 

««r« dtttectd 15 to 30 aiaotoo oCtoc MMOt diirii« Auiuot oad Sopeoobor of I9tl. 
Two difforoitt fioldo of p o ooo to Md torghuB ooro Umtiflod m ooocr^ttcing « 
roaponoiblo for tlio pltao of foot*. Soboogaoiitly, ^Mrvotioao woro aodo oo 
•oeeoioivo ai^ta to eorrolato inaaet fli^t activity vith lADMt aightinga. tho 
paak activity ^aorvcd at eiHMpy lovol aod above Mrraap<Midod to tka tioo and 
appoaraaea of pltaMa a^tad oa kdOAK, iadieatiag tka uaofalaaaa of lAMK for 
dataraiaiag iaaaet anvaaaat. 

Waada datactad oith aarial ^otograoky - Waalaco, Taaaa (20280). Kaflaetaaea 
data ^roB plant caaop^M g^mora^ly akooad graatar waod<-crop apocioa diffaraacaa 
at 0.85 Ai (]diotographie IR) tkaa 0.53X (viaibta). tkaao data pradietad tktf 
color IR (CIR) pkotograpkic fila vouLd dataet wood popalationa ia aovaral crop 
apaciaa aora afflcioatly tkaa aould eoavaatioaal Mlor iCC) fila. Cliakiag 
ailkaaad ( SarcoatoMW evaackeidaa) raflactaacaa at 0.85H w*'* graatar thaa 
thoaa ovar oraaga traaa; CIR ^ila vaa auparior for aarial aurvay at S«000 ft. 
(1524 a) alovatioa. Raflaetaaca (0.85X) orer ahite-floifarad ragaood 
(Parthaaitai hvatarookoraa L.) waa graatar thu over ball pappar. Raflaetuca 
(O.gS^K } aaa graatw with johaaongraaa thaa with aaturii^ graia aorgkui aad 
datactioa at 60,000 ft. (18,000 a) alavatioaa with CIR fila correlated wall with 
grouad truth data; 185,(K)0 acraa (75,000 ha) vara aurvay ia each ^tograph. 
Thaaa type of data caa be usad to coaputa acraagaa of vaad populatioaa ia 
cultivated cropa. 

Tharaal inertia aapa of Florida davalopyi - Caiaaavilla. Florida (20740) . Work 
haa bean under takw to develop tharaal inertia aapa oi^ Florida uaii^ reaotaly 
sensed and other data. Praliainary findings show that surface tharaal inertia 
is highly 'ror.'ralatad to the soil drainage class. The sxcassivaly drained and 
wall**drained soils have lower tharaal inertias and larger ranges of daily 
asKims and ainiatss taaparaturas. The poorly~drainad soils, wetlands, a^ 
especially bodies of water have higher tharaal inertias and saallar ranges of 
daily aationa aad daily ainiata taaparatura. These studies indicate the 
potential use r.i reaotaly sanaad data for detecting drainage problos. 

Full saMon spectral data sat for water stress^ wheat, barley, com, sorghua 
aad sunflower collected - Buahlaai^. Taras (20^40). Futl ^ason spectral data 
were taken once or twice a week on several treataents of water stressed wheat, 
barley, com, sorghua, and sunflower using a Mark II 3-band radioaeter. 
Canopy-air taaparatura differentials were taken daily during stress periods for 
characterising stress using a stress-d^ree-day or crop water stress index 
approach. Additional periodic water status aeasureaents taken for evaluating 
deficits or stress were soil water; leaf water, osMtic and turgor potentials; 
and leaf diffusive resistance aad transpiration rate. Plam; aeasureaents a^e 
for correlation with spectral reflectance were green leaf ar«a, green and dry 
bioaass, ground cover, and developaent stages. Analysis of the extensive data 
collection will perait n evaluation of the use of rwotely sensed data for 
early detection of stress in crops. 

Infrar^ theraoaeter (IHT) aeasurea«tt of sunlit leaves best for irrigation 
scheduliM - Bushland, Texas (20740). The IRT was tested for evaluating plant 
water deficits and the need for irrigation on 6 crops (wheat, barley, com, 
sorghua, soybean, and sunflower) as a reaote sensing aeasuraaent. The data 
suggest that when the IRT is usad by a grouad observer for assessing water 
deficits and scheduling irrigation, that it be used only for sensing 
teapairatures of upper simlit leaves, perhaps using a dovn-the-row integration 




of M&y pl«nc»* Strooo in corn doeoetod with tho XIT boforo it b«CM« 
vifttoliy ovidont, iHiieh could onhueo its usofulaoss ia irtigstiou sehodoling of 
s stress ssnsitiwo crop. 

Crop wsfr stross i^yt spplic^lo under wsriod syriroa^itsl conditioos ■ 
PhoOTia. Arisoue C20760). A crop water stress wee evelueted for 

well-weeered elielfe et 4 locetious la the United Stetes. It wee fowid thet the 
iadsK described the pleat water stress equally well ia Arisoaa, KMsast 
Nebraska, sal Minnesota. This deamistraCes the applic^ility of the crop water 
stress indsK under a wide veriety of eawiroaswatal coaditioae. The iadsa has 
been ^own useful for quantifyiag crop stress for the purposes of scheduling 
irrigations and for predictii^ crop yields. 

Afospheric conditions affect satellite data interpretations « Pteenix. Arisons 
(20760). A turold ataosphere can considerably reduce our ability to 
discrisinate between stressed and nonstressed vegetation using satellite-derived 
spectral reflectance data. Ground aeasured data are useful for developing 
relationships between agronowie paraaraters sad reaotely sensed paraaeters. The 
SKtensim of the ground deta to what would be aeasured froa a sensor on a 
satellite requires accounting for ataoc:>heric effects. The results ^ow that 
ataos^erie turbidity could greatly influence our Interpretation of satellite 
reflectance paraaeters. 

pieoretical stress aodel applicable in arid and huaid regions - Phoenix. Arisons 
(20760). Data for i years (one very dry and one wet) have shown that Che 
theoretically drived crop water stress indsa is well correlated with com yield, 
aainly because of the accounting for net radiation, a necessary requircaent for 
cloudy coi^itions. This is the first instance where a yield aodel developed 
under arid conditions has predicted yields in a htaid mvironaent. 

Hot wind effects on winter wheat developaent and yield defined - Akron, Colorado 
(20760). Rot wind dsaage to winter trtieat is the aost severe when the plants are 
in the head ing^to* flowering growth stage and decrease Crow these growth stages 
to aaturity. At heading and flowering the plants abort coaplete tillers, during 
the ailk growth stage heads abrrt kernels and kernel weight is decreased mi 
after ailk growth stage weight per kernel decreases. 

Siaulation aodel for growth initiation in wheat developed - Akron, Coloririo 
(20760) . A dynaaic aaterials balance aodel to siaulate the growth, developaent, 
and grain yield of winter wheat has been developed. The sensitivity of the 
aodel to cliaate, soil water, and soil nutrient factors has not been fully 
deterained and is anticipated to be an ongoing process as cultural systeas 
change and new varieties becoae available. The prediction of growth initiation 
after winter domancy, one of the criteria necessary for the success of any 
winter wheat siaulation aodel, has been successfully aodeled. 

Snowpack aodel developed - Port Collins. Colorado (20760). A aodel was 
developed to siaulate a shallow>type snowpack which occurs during the overwinter 
period in the central sad oorthera Great Plains. The aodel uses standard data 
froa Class A weather stations. Oiling data froa Mandan, North Dakota, tests show 
a good siaulation of snow water content with snowpack accretion (depth) . The 
aodel can be used ia winter wheat growth and yield aodels to help identify early 
warning of winterkill and estiaates of spring water content. 


Daf itt collaet^ to yltdif iwdtlt - ^rt CoUIm. CoXorato C^HO). 

tha data tata eeiiaetad on 7 eaatrai Oraac Plaiaa locaeioM to vaiidata lAaae 
■odala ara now in eha final at^aa of elaviinc, tiia arrora bava baan mtfctM, 
and aiaaing valuaa aatiaatad. For all fba aaafchar paraaaeara aaaai»ad» iaolatad 
aiaaing hourlj valuaa vara intarpolaead. i^ra a m^acaaeial nu^ar of tewlx 
valuaa vara aiaaint, daily aatiaataa wart aada twe aix of tha para^ara. SMoa 
vara avaraga aoil tai^araturaa at I and 3 ea daptha, aol« radiatioa» aaclaun 
and aini«a air tMparaturaa, and praeipieation. Tte aat aill ba availdbla to 
aodalara to validata idiaat a^ala. 

Whaat a^al davalopad - Fort Collinot Colorado <20760). A aiaulation aodal for 
aatiaating ahaat yialda haa baan eoapiatad. ^ litaratura waa raviawad and 
algoritlMa davalopad for aatiaating tha watar ima* phonology, and grain yiald. 
Tha Priaatly-Taylor aquation vaa uaad for aat^ting avapotranapiration. TIm 
gamination and initial grovth was davalopad aa a hioction of noiat aoil dagraa 
daya. Algorithaa vara davalopad for aatiaating tha tillar davalopnaitt and 
aubaaquant tillor daatha. Tha grain yiald vaa aatiaatad baaad w anviroiwant 
folloikng jointing and on to Maturity. Tha aodal alao aatUmtaa laaf araa 
davalopaant and aanaaeanca. Tha nodal vaa partially taatad againat a data aat 
froa Akron, Colorado, and gava raaaonabU data. 

Laaf araa in aoybaan ralatad to data of tranaition froa vaiatativa to 
raproductiva gr^h - Cait-aavilla. Florida <2bV46). Laaf araa davalopiMnt ia aa 
in^rtant variabla in influancing crop UT^ taaiailation. Data vara eollaetad 
undir fiald eonditiona to dataraittO poaaibla variability in tha rataa of laaf 
production aaong 35 aoybaan eultivara (ranging froa Maturity group 0 to VlIZ). 

In fact, all eultivara had aaaantially tha aaaa laaf production rata ahoving a 
linaar taaparatura raaponaa. Tha aain variabla in dataraining final crop laaf 
araa vaa tha data of tranaition froa vagacativa to raproductiva growth. Thia 
tranaition occurrad aarliaat in tha aora northam linaa tharaby raeulting in 
fawar laavea. This inforaation ia naceaaary for accurata aiaulation of aoybaan 
yiald. 

Soybean aanagaaant aodal davalopad and taat^ - Urbyia. Illinoia (20760). A 
crop growth aodal and aoil vatar balance aodal vara co^inad to atudy 
tha affacta of irrigation aanagaaant atratagiaa on aoybau yiald and profit. 

Tha co^ined aodal waa uaad to aiaulata fiald plot irrigation axpariaanta in 
Gaineavillt, Florida. Siaulated yialda vara femd to coapare favorably with 
expariaantaJ yialda. Savantaan yaara of hiatorical waathwr data ware uaad to 
study tha affects of various irrigation atratagiaa on sapactad yield and profit 
when using a canter pivot irrigation syatea. Strategy coaponants ware allowable 
soil profile depletion and oaount of vatar par application. Uneertaintiaa , or 
risks, associated with yield and profit for each strategy were axprassad as 
variancas of siaulated yields and profits resulting froa yaar-to~ year 
variability in weather. Raaulta of tha aodal indicate that a strategy of light, 
frequent irrigation with ineoaplata wetting of tha depleted aoil profile 
naxiaiaes axpactad profits for sandy soils under uncertain rainfall distribution 
patterns. Results alao suggest that riaka associated with profit and yiald are 
raduead by thia irrigation strategy. (University of Florida) 

Soybean laaf photosvnthatic controlled by day lc* ntth - Urbana, Illinoia (20760) . 
Leaf photosynthatie rates within a genotype control lad by day length during 

Che vagatativa and flowering states. Such Leaf photosynthatie rataa ware 
correlated with the dagraa of pod aat which, in turn, waa controlled by tha day 


Ingeh duriag tli« floral porlod. By eoatrolling tho claing of floworlag and pod 

aae and eho dagraa of pod aat moxi% ganotypaa via daylaagth aani^laeiona, 

aaaningfal eoapariaona of laaf pfaoeoayMBatie raeaa should ba poasibla. 

« 

S^actral ■aaauraayita ralatad to com ytalda ~ laltsvilla. Maryland (20760). 
Significant ralatlonships vara fotnd baCwaan corn grain ylald and raaoealy 
sansad raflaetanea. Ona yaar's com yiald data, frosi ground baaad sKpariaants, 
shovad Chat dbout 30 pareant of tha variation in yiald could ba associatad with 
spactral naasuranants in vavalangths corraaponding to Landsat-D'a thaaatic 
■appar bands TM3 and TN6. TMS inforaational input was about tho saaa as TK3 
input but slightly lass sansitiva in this noadrought strassad acparinaoc. 

tenry/^ aliorithns dyralopad for whaat nodal - Mississippi Stata, Mississippi 
(20760). A nachanistic, itarativa systaa for calculating loaf taaparaturSf laaf 
water potential, transpiration and soil water evaporation was devslopad and 
partially incorporated in tha WHEAT nodal. Tha soil tnaparatura subroutine of 
tha RH1Z08 section of WHEAT was raplacad by a nora general one for use in 
grassland nodals. A nodal sinulating tha active uptake of ssoniun, nitrate, 
and phos^orua was incorporated in tha RHIZ08 section of WH£AT. ThO' ^ 
tachniquas will inprova tha accuracy of tha sinulation of whaat groirth. 

Cotton nodal (C088TM) inprovad and validated » Mississippi Stats, Mississippi 
(20760). Tha 6088TM nodal was nodifiad to produce no nora than ona vegatatlva 
branch and to partition photosynthats with a praferenca for fruit growth. 

Certain changes in RHIZ08 wars nada to accept a particular typa of soil input 
data fron validation efforts in Israel. With these changes in place, GOSSYM was 
run with 37 soil/elinata data sets rspresanting 19 different locations and 3 
years in Israel. Seasonal tine courses of predicted plant height, mabers of 
fruiting sites, squares and bolls, as well as weights of seen, leaves, and bolls 
per plant were eonpared against real data. Agremsent between the nodel and the 
real crop characters ware excellent. A few ncceptions in fruit nunbers 
occurred, suggesting a few instances of insect danage <diich ware not simulated. 

Soybean nodel verified and validation tMt beaun - Mississippi State. 

Mississippi (20760). Verification has been c^pleted. The first valid at ion 
runs against data from a 1979 Mississippi crop revealed deficiencies in the 
nechanisn for controlling leaf and petiole ^scission. Inserting additional 
criteria for leaf drop partially solved this problem. Son^. of the paraneter* 
controlling organ nepansion required nodification. A comparison of observed a.:d 
sinulatad organ dry weight gains suggested chat photosynthetic efficiency 
increased over the season. Confimation of this and a rationale to model it are 
being sought. Early validation runs against dry and irrigated 1980 Florida 
crops ware mcouraging. 

'i^eat stand densities aetected by air»bome radiometers •• Sidney. >tontana 
(20760). Aircraft overflights showed that air~borne radiometers corresponded 
closely to handheld radiometers is delineating variable vheat densities at <0, 
40, and 100 percent of normal seeding and chat near IR to rad ratios at the 
heading stage were closely related to grain yiald. The development of this 
capability will help in detecting trincerkill of winter wheat, predicting yields, 
and potential need for reseeding to spring wheat. 



ror»cMtiiii Mumal hTbttt orMaction on » Sidnyr. Iteotm* (207(0). 

A 7 i«U-for«cutiof £«ekaiqiMi utliliioi a rimt« production ao^tl iad 

hitcorleal cliMtU daea waa davalopad. Tha first feraeast la aada at tha 
basiaaiog of tha growiog aaaaon and eaa ba itpdatad pariodieallj to tha tiaa of 
paak ataadiog crop. Utillsiag availabla soil watar at tha bagiaaing of tha 
groviag aaaaoa aa laltlai bouadary eoadltioas, tha aodal caleuIatM a yiald 
iodsK for aach yaar of historical cliaatic data usad . A aaan sad eoafidaoca 
latarval cn ba ealeulatad aad uaad to aaka yiald foraeasta at aarioua 
probability lavala. Xa a eooparativa projaet with tha Buraau of Laad Maaagaaaat 
(BLM), thia foraeastiag tachaiqua was appliad to ovar 40 raaga aitas ia aastara 
Nootana during 1981. Tha rasults waza uaad by BLM parsoimal in thair raaourca 
planning. 

Whaat yiald variations aaaaurad aa part of whaat aodal walidatioa data sat ~ 
Mandan. Worth Dakota (20760) . Ovar a pariod of 3 yaara at 13 ^RICTAiS ^ald 
loeationa and 4 atpariaantal aitas, grain yiald variad froa 940 to 3982 kg/ha 
baaad on 22S and 101 obaarvationa on hard rad spring whaat (HRS) and durua 
eultivara, raspactivaly. Tha maabar of haada/unit araa aeeouatad for 49 pareant 
of HRS grain yiald variability, karnala/haad for 21 pareant and kamal waight 
for 23 pareant. By contrast, in ntari>ar of hs^/unit araa aceountad for 21 
pareant of tha durua yiald variability, kamala/haad, for 43 pareant and kamal 
waight, for 34 pareant. This data will ba usad to validate whaat yiald aid 
growth aodal a. 

Whaat yiald ralatad to iro^^nt dairaa units (CDD) - Mandan. Worth Dakota 
( 267 ^ 01 . To davalop an undarstanding of raaponaa of HU and durua whaat to soil 
and mvironaantal paraaatara, whaat eultivara wara (Starved at least thrice 
weakly and saaplad aa naadad to evaluate rate of phanological davalopaent and of 
dry natter accumulation in relation to aabiant tanparatura, ncpreaaad as GIKJ, 

All but one eultivar of HRS and durum wheats developed 8 leaves. Rate of leaf 
insertion and development as well as the four growing stages after full flag 
Leaf expansion require about 80 GDD/event. About 930 CDD (C*, base ■ 0) are 
required from emergence to anthesis, stage 0 to stage 11.6 Raun scale. Dry 
natter accumulation in HRS and durtni whaat grain, from anthesis to amtincs 
accumulation requires about 750 GD^:. Ovar cha linear aceunulation phase (the 
accunulation curve is signoid) HRS eultivara require 25 GDU/sig/ kernel and durua 
17 GDO/ng/ kernel . 

A plant-centered measure of enviroiwrota l stress in cereals - Pendleton. Oreton 
(iotSoT. A new aethod of specifying eaclTIeaf and tiller on a cereal plant 
permits the life history of a crop to be followed during its davalopaent. Areal 
saedings produce specific tillers at definite **wii^ows'' of time unless stress 
occurs. Stressed seedlings omit or delay production of those tillers which ware 
due to appear during cha pariod of stress. After straas has been relieved, cha 
plane recums to cha noraal pattern of Ciller production. Thus, by looking at 
cha specific Cillers present on a plant, it is possible to deteraine whether cha 
plant has been stressed and cha approx iasta cine of the stress. 

Stress indicator n^els developed for Foreitn Agricultural Service (Fi^) - 
Houston. Tmtas C2074o). Davelopman- and testing of the Malta stress indieatoc 
nodal with domestic aeteorological and ground cruth data ware continued. A 
grain sorghum stress model was developed and is being tested further. 

Parameters and threshold values were defined for a sugarbaae plant ing/harvest 
stress indicator nodal. A literature search has begun to initiate Che in-house 



d«v«lopamt of • otroto Mdol'lor eofetoa eropo. XaprovoMOtf havo boon 
dovolopod and ovaludeod for dotoniaiag cIm dogroo of liardmiat io viator vkoat 
•ad for ocearaep «f tko kobortoM viator okoot crop caloadar. Tkooo aedolo oro 
for tioo by FAd to aoaitor crop ooaditiono vorldvido. 

8 o 2 komj|trooo,jMrfolbojyD|tO||a 2 t 5 d*J|$u^^ (20760) . Work eoatlauod oa 

tho eoovoroioa «ad adoptotioa o^ cho Hill Soyboon Modol oo a giobal prodietor of 
•traoo. Ground truth iaforvatioo uoa eollaetod «d eollatod vith Mtaorologieal 
data tor oodal taating and ovaluatioa. StodiM bogaa oa prograi adjuataaato, 
particularly pkaaol^y raorgaoisatioai to locludo all aajor touth daarieaa 
•aturity grour/o. A praliaioary aodal vaa dallrorod to tba io-houaa taehaieal 
■oaitor for oraluatioa. 

Ooor-orioatod vhaat riald oodol daralooad - YmpIo. Tyao (20760) . A 
eoaputoriaad vodal of vhaat producrioa vaa dorolopod for uoa ia fam risk 
analytic, in largo aroa yield ootiaatioa, nd ia oeeaoaie policy ooalyoic. Tha 
daily inerovantii^ vodol vaa daaigaod to taka a viaioun aoo uat of ioforvation 
rogardiog aoila, aanagaaiant , gaootiea, and voathar to ealeulato tha Mtiaatod 
yield aloog vith othur iaforoatioa rogardiog tha graia a(ari>ara, grain voight, 
biovaaa production, tiller and head otMbora, and aoil vator balaaeo. Oao of 
quantitative genetic apecifie eonataata haa nade it poaaible for the aodel to he 
generally applicable for apring or vinter idieat mi requiring no regional 
calibration and ia relatively accurate whan eonparad to aaaauranaota frov 
reaaarch plota in aavaral eountriaa. 

Wav technioua davalopad to inprova the lir.ita of aoil vatar availability to 
otant'a '^Twole. T«aa (20766K Field aaaaurenanta of tha toll vater content at 
the lover Unit (wilting point) and upper Unit (field capacity) are often quite 
different to appreninatiooa of thoaa linita nade in laboratory detaminationa. 
Equationa vara davalopad uaiog only co^inationa of aoil texture pareentagea to 
eatinate the Unite of water availability and found than to correlate wall with 
field-na««urad linita. Thia will nitka poaaible a nora accurate large-scale 
napping of plant available water Units for the O.S., a critical factor in the 
evaluation of water deficit inpact on yield. 

Satellite and around collected solar radiation data ctMpariid - Tenple, Texas 
(20760). flourly solar radiation data ware collected from 5 locations in tha 
0.8 . rapraaenting contrasts ia altitude, latitude, and longituc'a for further 
testing of tha capability of using geostationary satellite in io mat ion to 
estiaata daily solar radiation. Thia progron is, ia addition to sn sniating 
operational satellite systen, being tasted for all tha O.S. east of the Eocky 
Mountains. Tha specific testa conducted are providing infomation regarding the 
generality of the nathoda being used in the operational systen. Infomation 
obtained ia 1981 indicates that conaistent deviations fvon present estinstion 
procedures occur in hunid regions near the Gulf of Mexico on nostly clear days. 

Com irowth nodal under develoonent - Tenple. T« as (20760). The description of 
com vegetative growth was iou^ to be possible using only 2 genetic specific 
parenetara. These are tha basic degree^sy requireneat for tassel initiation 
under short photoperioda and the photoperiodic sensitivity of tassel initiation. 
Final leaf maiber can be detemiaed fron the length of the interval trem 
seedling neergenes to tassel initiation. Oats of taseeli8«, ia turn, .an be 
deteminad fron final leaf nunber. Foteatial kernel aumber/eor is detemiaed 
using the average rate of photosynthesis during a fixed tisM interval near 




■ilkiof. Mwrt-twni tcrMstt U tbit inttrvAl hav« 4r««eie cffMet on fia*! 
fiald. Kaproduetlv* d^alopMse «ad fiaU «r« daterlbad bp tw gmaeie apa^ifie 
paraMtara«-l«Agth of eb^ sidtaliag to aaturitp iaearral aid rata of graia fill. 
All growth procaaaae la tha aodil ara affaetad bp noil watar dafielta that ara 
ovaluatad with a aoil wr^ar balaaea aabaodal. Taeeiag of varioua parta of tha 
«{«dal oaif^ awall^la 'iata aata la balng doaa to awaluata tha gaaara^.it) of tha 
aodal. 

SatalUta datacta fra^awiahibltiag a^ai^arte layat - Waalaco. T«aa (20760). 
Tha tkaraai ehanaal oit tha Haat Capaeitp Happiag Miaaioa (HQM) aatallita 
dataetad an ataoapharie lapar tha' , whila not wiaibla to ground obaarwara, 
ratarda tha aarth'a radiation loaa to apaca on a fraata night. Thia aatallita'a 
abilitp ahould hawa an inportant application in raal-tina fraaaa foracaating. 
Knowladga of tha praaanca of tha ratarding lapar would Juatifp an upward 
raviaion of foracaatad aininun tanparaturaa to Mwa growara foon uaing ntpanalvo 
fraaaa protaetion aaaauraa. 

Tachnicua for naaaurauyit of raflactanca factor a davalc j^ » Waal aco. Tan aa 
(ioi^^6). A tachnigua ^or naaaurii^ raflactanea factora in diurnal and 
intamittant cloud inaelation eoaditiona uaing l;andhalJ radionatara haa baan 
davalopad. Tha aatiautad raflactanea factora of four rafaranea panala, using 
tha HASX2 thraa-band handhald radionatar, agraad eloaalp with tha nipactad 
raflaetmea, naaaurad with a laboratorp apactrophotonatar, ovar a wida ranga of 
inaolation (froa 20 to 91 aif/cn^). This tachniqua will ba uaaful to achiava 
unifora raflactanea factora for aaall-aeala raaota aanaing field atudiaa idiara 
irradiaaca la continually changing. 

Procadura for felling crop dyralopaant and atraaa ~ Waalaco, Tanaa (20760). 
Hast Capaeitp Mapping Niaaion (HQ6<) obaarva^ taiaparaturaa for aorghiaa, citrua, 
augarcana, cotton, and paaturaa wars related to vagatation indices that ware 
calculated fron LAMD8AT data acquired within four days of tha HCMM overpass 
dates. Vegetation indices can ^ autonatically conputed fron satellite data and 
are related t^ plant cover anourt in row crops arid rangeland. Therefore, it is 
enpected that surface tenparaturea ^served by operational aateorological 
satellitea would ba related to vagetatiem indicaa and would ba useful to follow 
seasonal crop davelopnaat and ;o detect stresses such as drought. 

Aridity i^« being develop^ fr^ nateoTOlogical aatellita data - Waalaco. 

Taaaa 120760). Aridity indices increased with distance inland cocreaponding to 
change froa nix td irrigated cropland to rangeland in tha interior and to 
area-wide rainfall. For universal application, an aridity index la being 
developed froa tha two tharaal channals of the aateorological satellite, 

BsaiauB and niniaua air tMparatureu at ground stations, and the sun's ephaaeris 
at satellite overpass. 

natural accttaulation of litter under range veget at ion does not affect 
reflect^e - Weslaco. Tat as (20?60). Aaflectsnce <ws aeasured for 1-a^ range 
grass plots with two caropy treataants (strodiiq; and clipped), four levels of 
litter acctaulation, and grain serghmi with tha two canopy treataants. 
Reflectance vaa significantly higher at the 0.65 to 1.65 and the 2.20j^^a 
wavelengths for both grass ( itodropoton sconaries ev lilloralis (Nash) Sitchc) 
rod grain sorghta ( Sorghua bieolor iL.) Hoench) canopies when the canopies were 
clipped and the clippies were resMved. The natural accuaulation of Utter 
under standing grass caropiea did not affect reflectance. 



Sp^tral atMurwyit of ttitrottn irtitat — «mr>d - Imhland, Tiac— 

t20^80). ipcetrai MMurcMtttt trar* on niCrogan and watar •er««««d tfh«at. 
Th«M «cp«rlMaca ¥«r« dcaalopad to dotomiao if oitrogoa atroit could ba 
flMaaurod raaotaly. 

Saoctroradiottar ayataa daaitaod to — aauTo oyaa/daiimga - Ralaigh. Worth 
Carollaa (20790). A apoctror^loaotar ayata« for obtaiaiag apoctral algaaturaa 
of eropa growiag ia opoa^top field chaadiarB baa baaa daaigaad. All of tha «ajor 
coapoaaata have baaa raeaivad nia ayatM will ba field taatad duriag tha 1982 
groiriag aaaaoa. Spectral aigaatoraa of O3 iajurad aaapbaaa plaata obtaiaad 
with a portable I8CQ aodal 8% apactroradioaMtar are currently baiag aaalyaad to 
develop atatiatical aathoda for conparii^ apactra. 

Broaion napped by phototrai^y - Colu^ia, Miaaouri (20800). Mappii^ of tha tiaa 
lapaa photography uaa coatiaitad and whan tha noat recant napa are available, the 
pattern of erosion ainca 1969 can be reconstructed. Alluvial -colluvial 
deposition was quantified using standard surveying data fron 1962 and 1980 to 
coapara with tha ^otograidiy. 

Beaota sensing tachniyia for aatiaating runoff and aadiaant yield davalopyl - 
Durant, Oklahoaa (20800). A successful raaota aanaiog technique was developed 
using standard 1:20,000 ASCS aerial photogra{dis to detemine the drainage 
density of aaall watersheds and correlating that paraseter to average annual 
runoff and s'diaent yield. Seventeen watersheds in the Southern Plains were 
used in the study. This technique provides a rapid aethod of estiaating runoff 
and sediaent yields froa routinely available data. 

Application test of SPAH aodel continues - Pullaan, Washington (20800). Several 
application tests of the soil-plant-air-water (SPAV) model were conducted. Soil 
aoisture data froa the suaaer fallow regiM of eastern Washington were analysed 
and reported. Researchers at several locations including NASA-JSC in Houston, 
Texas; Boise, Idaho; and Kansas State University are testinr and applying the 
SPAW nodal. Results have been quite good in nost cases. The SPAW model was 
reprogranmed to reduce it to a subroutiiM versi(» for insertion into broad-scale 
hydrology models. The internal procedures were preserved. 

Instrumentation research continues for SHOTEL - Boise. Idaho (20800). 

Cooperative SCS SNOTSL instrubentacion research produced an electronic Interface 
between their isotopic snow gage and the SHOTEL transmitter at More Creek 
Summit, Idaho. Installation and testing were completed. Also, a snow pillow 
transducer test instrtaent was completed, delivered, and installed. 

Analysis indicates some snow course data nay not be necessary - Boise. Idaho 
(2^810). Regression analysis revealed some redundancy in snow water equivalent 
data being collectt'd at the snow courses in and around the Boise River drainage. 
This suggests chat a comprehensive analysis of the snow course network could 
indicate sites that contribute little, if any, additional Information for 
preparing the water supply forecast. There were insufficient concurrent SHOTEL 
and snow water equivalent data available to replace Che snow course measurements 
with SHOTEL pillow observations in the forecasting regression equations. At 
least one more year of SHOTEL data will be necessary before progress can be 
made. 



Oi«r fag SC8 Cttgv i tw ItWdirt 4af arwr^ • 

itltavilUi Kagy A toe oalat ffottly atnata d>f to 

•■tlMt* th« 1«L. eovtr ra^irtMota of ^o SCS eurro oia^or w«a praporad. Thia 
waa praaancad to tha 9CS ia aaaaral aorkatiopa. Thia manual eooaiata of 
atap-byatap iaatrueeioiia for ualot Latadaat data to eaUuMta rtmoff eunra 
au^ara for eomplaa oatarahada. Thin approach glaM tha SCS nd othara m 
•Ktranalp coat affaetiva aathod to ba uaad la watar^ad plamlng. AecurMy ia 
comparabla to SCS coavaatioaal tachaiquaa for watarahada largar that about Mta 
aquara alia. 

▼aaatatioa affacta aliaiaat^ ia microyyra aaaauraaant of aoil moiatura - 
ialtaaiila, Maryland (20610). Data coilalctad oaar tha Baltavilla Atricultural 
taaaareh Cantor plota oaing tha aicrowaac radloaatara vara uaad to avaluata a 
thaoratical modal of tha affaet of aagatation eoaar on tha amiaaion of aoila. 
Thaaa atudiaa ahowad that tha affaet could ba accouutad for ahan a raadilp 
obtainad vaga' ttion par«Mtar maa incLudad and tha appropriata maaalangth vaa 
uaad. Raaul*^a alao ahowad that thia approach could provide raliabla aoll 
noiatura aatimataa ameapt uadar haavy vagatatioo eovar, l.a.^ foraat. Thaaa 
raaulta pava tha may for mcparin«tta with aicrowava rMOta aanaing in many 
agricultural hydrological applieationa. 

Optimum timing and aal^tion of channel a in amiating aatallitaa datarminad - 
^ttaviila. Iterylanjt t26si6K Study o^ data from tna Advanced Vary High 
Resolution Rad iomatar on NOAA 6 satellita ^owad that tha early morning 
observation time raaulta in thermal infrared ( tamparatura) data which are 
unset ia factory for aaaassing surface moiatura coi^itiona. Howava?» praliminary 
evaluation shows that data from tha afternoon satellite (N0AA~7) ora of much 
batter quality. Tha aid infrared channel (3.7>\m) maaauras a combination of 
raflactad sunlight and surface emission, taking raalysis ambiguous. Tha thermal 
infrared data (llt^m) are suitable for analysis in conjunction with numerical 
models of surface tamparatura. This information defines which satellite data 
will ba useful in water balance and tamparatura work. 

Laria-scala avapotranspiration rates obtainable from satellita data - 
Baltsvilla, Maryla^ (20810). A previously ^avalopa^ analysis method was 
applied to a day-night pair of satallica thermal infrared image acquired over 
eastern Washington State. Tha derived astimataa of avapotranspiration (BT) ware 
consistent with values for wall-watered crops as given by the Parmarc aquation 
and bjf pan evaporation vauas, i.a., about 10 nm/day in tha irrigated areas along 
the Columbia River. However, tha sate lita data yield BT values on a regional 
scalt, illustrating the full range of values between uncroppad areas (near 0 BT) 
and the irrigated farmland. Surface moisture availability (ET/BTP) vaa found to 
vary batwaan 0 and l.O. This analysis demonstrates that large-scale %»atar 
balanra work can ba dona using remotely sensed data. 

Altorithm davalopad for estimating surface tamparaturM from satellite data - 
Baltsvilla. Maryland (iflilQ). An algorithm Kas bean developed and protraamad 
Tor" estimating surface tamparaturas , given pairs of maasuramants in tha thermal 
infrared, as are now available from operational satellites. Tha predicted 
correction for the radiative affects of moisture in the atmosphere can ba 
greater than 10*C. Omission of this corraetion in tha intarprstation of 
satellite data would lead to highly erroneous values for surface properties. 





Soil Hoiatw $^pUnt CriftU iifblithtd - ItlfvUU. NwrUnd (JOSIO). T«o 
•tudiMt wro eondueeod eo ovoluoco tlM variability ol mU Miaturt and ita 
Incoraction with phyaiotraphie teaturoa. Tht accuracy of iraviaatric aoil 
•oiatura •aaaurcManta waa ahowt to ha function of aanpla voliaia. Whan 
charactariaini tha aurfaca aoil, aaaplaa of at laaat SO car auat ha uaad. lha 
influanca of aauaral factora on aoil noiatura uariahility waa avaluatad. 
Statlatical taata ahowad that land covar, antacadant Mtaorologieal conditiona 
and topography had aignificant influanca on both t)M naan and uarianca of tha 
aoil noiatura. SyatMMtlc aoil noiatura yariationa wara foimd within anooth, 


low-alopa watarahada that wara honoganaoua in land covar and aoil typo. Thia 
raaaarch providaa a haaia for daaign of ground truth aoil noiatura aanpling 
program that aupport ranota aanaii^ anparinanta. 


Initial aoil noiatura valuaa uaad in hydrologic *odala ia vary a ana it iv a for 
noat atoma ~ laitavilla, Maryland C20SIQ). k aanaitiv^ty analvaia waa 
parfomad to datamina tha in^ct of antacadant aoil noiatura conditiona and 
aoil hydraulic propartiaa on tha CRcaaa rainfall volwaaa raaulting fron aingla 
avant atoma. Tha aanaitivity of rainfall aneaaa volunaa to noiatura conditiona 
dapandad on tha rainfall voluna, duration, and diatrihution. Tha ralativa 
inpact of antacadant noiatura on rainfall CRcaaa voluna waa aignificant in tha 
atoma with anall rainfall volma. An arror 0.05 cn/cn in aaaauranant of 
antacadant noiatura raaultad in arrora of about 20 parcant ntd 100 parcant in 
rainfall iKcaaa volma pradictiona for 3-inch (7.S cn) and 2-ineh (S.O en) 
atoma, raapactivaly . In gmaral, arrora in tha dutamination of antacadant 
noiatura can affact aatinataa of rainfall- anccaa aignif leant ly. Thia raault 
auggaata that ranotaly aanaad aoil noiatura nay ha antranaly valuabla data for 
conprahanaiva hydrologic alnulation nodala. 


Spatially diatrihutad infiltration p aranatara do not inprova ainulationa of 
runoff - Ealtavilia. Maryland (268l6>. A phyaically haaa^. diatrx^utad 
hydrologic nodal ^aa uaad to ainulata atom hydrographa for a anall 10. S ha 
watarahad in Oklahona. Thia araa waa choaan for analyaia hacauaa of ita vary 
conplata hiatory of hydrologic atudiaa and data including 26-ring Infilcronatar 
(•aaaurananta. Tha boat ainulation raaulta wara obtainad fron lunpad paranatara 
davalopad fron tha naan of tha ring data, fron optiniiad rainfall-runoff data, 
and fron baaie toil propartiaa. Oiatributing tha infiltration paranatars 
according to aoila or tha location of tha infiltronatar naaiurananta did not 
inprova tha tinulationa. Tha raaulta of thia atudy illuatratad that a 
practicing hydrologiat could gat good raaulta fron a conprahanaiva, phyaically 
baaad nodal and that tha infiltration paranatara could ba datamlnad without 
fiald aurvaya or data collaction prograna. 

Ganaration of daily waathar variablaa - Tanpla, Tntaa (20810). A nodal for 
ganaratTng iiaily valuaa of precipitation, lawiaun and ninioKua tanparatura, and 
aolar radiation waa ainplifiad for application to hydrologic nodala. Mapa of 
tha paranatara ra^uirad for ganarating tanparatura and radiation wara davalopad 
ao that tha paranatara could ha dataminad for an> location in tha United 
Stataa. Monthly valuaa of tha precipitation paranatara wara dataminad for 138 
loeationa in tha United Stataa. 
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Dr. W. W. Hack 
USDA-ARS 

North Carolina State Univeraity 
Botany Dept., 1224 Gardner Hall 
Raleigh, NC 17650 
COM.: 919-737-3311 
FTS: 672-4069 

Mandan, Worth Dakota (20760) 

Mr. A. L. Black 
USDA-ARS 

Northern Great Plaina 
Raaaarch Canter 
P. 0. Box 459 
Mandan, ND 58554 
Com.: 701-663-6445 
FTS : None 

Durant, Oklahoaa (20800) 

Dr. F. R. Schiabe 
USDA-ARS 

Southern Plaina Watarahad & 
Water Quality Lab. 

P. 0. Box 1430 
801 Wilaon Straat 
Durant, OK 74701 
Com.: 405-924-5066 
FTS: 736-5401 

Pendleton, Oregon (20760) 

Dr. R. E. Raaig 
USDA-ARS 

Coltnbia Plateau Conaarvation 
Raaaarch Canter 
P. 0. Box 370 
Pendleton, OR 97801 
Com.: 503-276-3811 
FTS: 420-3292 

Buahland, Taxaa (20740-20780) 

Mr. T. J. Nuaick 
USDA-ARS 

Conaarvation & Production Lab. 
Drawer #10 
Buahland. TX 79012 
Com.: 806-378-5724 
FTS: 735-6724 



Homion, Ttat (20760) 

Or. G. 0. Boctwrighc 
U8DA>.\KS 

AgRI STARS /EV-CCA 
’ISDA-Agcna Bg. 

1050 Bay Vrta Boulavard 
Rouaton, TX 7705B 
Com.: 7 13-468-9780 
FTS: 523-5244 

Tfpla, T«aa (20760-20810) 

Dr. J. T. Ritchia 
USDA-ARS 

Graaaland Soil 6 Wacar Raaaarch Cancar 

P. 0. Box 748 

Taiapla. TX 76501 

Com.: 817-774-1201 

FTS: 736-1201 

Wtalaco, Twaa (20220) 

Mr. W. G. Hart 
USDA-ARS 

Citrua Inaacta Raaaarch 
509 Waac Fourth Straat 
P. 0. Box 267 
Waalaco, TX 78596 
Com.: 512-968-3159 
FTS: Nona 

Waalaco, Tax at (20280) 

Dr. R. H. Mangaa 
USDA-ARS 

Subtropical Fruit and Vegetable Reaearch 

2413 Beat State Highway 83 

P. 0. Box 2t7 

Waalaco, TX 78596 

Com.: 512-968-4026 

FTS : None 

Waalaco, T«can (20760) 

Dr. C. L. Wiegand 
USDA-ARS 

2413 Eaat Highway 83 
P. 0. Box 267 
Waalaco, TX 78596 
Com.: 512-968-5533 
FTS : Nona 


Pullaan, Waahiniton (20800) 

Dr. F. S. Socton 
U80A-ARS 

Waahington State Univaraity 
Saith Agricultural Engin. Bg. 
Pullaan, WA 99164 
Com.: 509-335-2724 
FTS: 445-2724 



